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Résumé en
anglais
Heat transfer between two concurrent immiscible liquid flows is of great interest for
improving the characteristic time, compactness, and energy cost of cooling and
heating processes. A high-efficiency vortex (HEV) static mixer is investigated as a
direct-contact heat exchanger (DCE). This new type of mixer generates coherent
large-scale structures, enhancing momentum and heat transfer in the bulk flow and
thus providing favorable conditions for phase dispersion and quick temperature
homogenization in the mean phase. Experiments involved injection of a mineral oil
into a continuous flow of water; the two fluids are immiscible. The inlet water
temperature ranged from 11 to 13°C, the inlet oil temperature ranged from 40 to
48°C, and the Reynolds number varied between 7500 and 15000. This DCE
produces an in situ dispersion of the oil phase in the continuous water phase with no
external energy input, and thus is energetically more efficient than other DCEs for
an identical emulsion production. Experimental results are compared to an algebraic
1D thermal model taking into account the axial development of the specific
dispersion area for heat transfer. The efficiency of this heat exchanger is compared
with that of a simple duct of equal hydraulic diameter.
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